I. Introduction
Benefit of stevia that contains stevioside has been well-known and mostly used as substitution of sucrose (cane sugar) sweetener as well as synthetic sweeteners (saccharine, cyclamate, aspartame, asulpham-K), due to not only safe but also beneficial for health. Stevia has been well-known in Indonesia since 1977, however, cultivation of the stevia is relatively less developed at present. Based on the information, it is presumed that production of stevia in Indonesia has still lower, as well as lack of cultivation technology on stevia, therefore the development of stevia in Indonesia has not optimal as expected.
Growth, yield, and quality of stevia are not only affected by genetic factor, but also environment, and one of them is nutrient availability for the plant. The main nutrients required by the plant were nitrogen and potassium. Nitrogen is an essential nutrient that could improve the growth during the vegetative phase and protein synthesis. According to Hardjowigeno [1] , nitrogen is applied in plant, which is going to be taken the leaves, because it would make the foliars grow well. Sufficient nitrogen in the soil would make the plants look greener, which mean that nitrogen plays its role in forming chlorophyll for photosynthetic process.
In particular, potassium plays in physiological and metabolism process of the plant, such as regulating the respiration through stomata, enzymatic activities in forming starch, increasing resistance to drought and diseases [1] , therefore it would affect on growth and translocation of the photosynthetic products among the plant's tissues. Besides that, potassium could improve quality of the plant, such as increasing the contents of starch, oil, or other secondary metabolite compounds.
Based on few scientific reviews on response of the nitrogen and potassium to growth, yield, and quality of stevia in Indonesia, this research must be done and as expected that it would be able to provide scientific information to support the development of stevia in Indonesia.
II. Material And Method
The research was conducted at the Experiment Farm (EF) of Cangar, Faculty of Agriculture, University of Brawijaya, in Sumberbrantas Village, Bumiaji Subdistrict of Batu, East Java, at the altitude of 1,660 meter above sea level (asl) at daily temperature of 19. 9-21.3 o C, on the average. Analysis of the physical and chemical characteristics of the soil before planting is presented in Table 1 . The research was conducted from November 2013 to May 2014 using Randomized Block Design (RBD) by 3 replications, which was constructed in factorial that comprised of 2 factors. The first factor was dosage of the nitrogen with 4 (four) levels, such as: 100, 150, 200, and 250 kg N ha -1 . The second factor was dosage of potassium with 3 (three) levels, such as: 75, 150, and 225 kg K 2 O ha -1 . ) and potassium (in accordance with treatment) and 50% N (in accordance with treatment) were applied at 7 Days After Transplanting (DAT), the remains of N was applied at 30 DAT. For ratoon plant, fertilization of P, K (in accordance with treatment) and 50% N (in accordance with treatment) was done at 2 days after harvest time and the remains of N was applied at 30 days after harvest time.
Observation on growth during the first planting period includes: plant height (cm), number of leaf plant -1 , leaf area (cm 2 ), Leaf Area Index (LAI), total chlorophyll content in leaf, and stomatal density. Observation at the first harvest was done to measure the yield components (root, stem, and leaf plant -1 ) as well as harvest yield (leaf and stem). For observation during the ratoon period was only done on the harvest yield (leaf and stem). Analysis on stevioside level in leaf was done at the first harvest time in composite using Thin Layer Chromatography (TLC). Analysis on leaf tissues and the second analysis on soil were done during the harvest time ratoon plants in composite in order to find out the content and adsorption of N, P, and K by the plants as well as the nutrient remains in the soil.
Data of observation was analyzed by analysis of variance (F-test) in the level of 5% to find out the effect of treatment. If the result had significant differences, it will be followed by LSD (Least Significant Difference) test in the significant level of 5% to find out the difference among treatment.
III.
Result And Discussion
Plant Height
Plant height during the period of growth has shown no significant interaction between the application of nitrogen and potassium. Fertilization level of nitrogen has significant effect on plant height at 30 to 90 DAT. Furthermore, the fertilization level of potassium has significant effect on plant height at 30 to 90 DAT (Table 2) . Maheswar [2] reported that the increasing dosage of nitrogen from 60 kg N ha -1 to 105 kg N ha -1 could increase height of stevia for about 16.01% (from 48.96 into 56.8 cm). Aladakatti et al. [3] also reported that the increasing dosage of nitrogen from 200 to 400 kg N ha -1 could increase height of stevia for about 14.94% (from 49.59 into 57 cm).
Number of Leaf
Significant interaction occurred between the application of nitrogen and potassium on number of leaf plant -1 at 30 and 60 DAT. At 90 DAT, number of leaf plant -1 is just only affected separately by the application of nitrogen and potassium ( 
Leaf Area
Significant interaction occurred between the application of nitrogen and potassium on leaf area plant -1 at 30 and 60 DAT. At 90 DAT, leaf area plant -1 is just only affected separately by the application of nitrogen and potassium (Table 2) . Maheswar [2] reported that the increasing dosage of nitrogen from 60 kg N ha -1 to 105 kg N ha -1 could increase leaf area plant -1 for about 83.81% (from 3,083.12 into 5,667.23 cm 2 ). Aladakatti [4] also reported that the increasing dosage of nitrogen from 200 to 400 kg N ha -1 could increase leaf area plant -1 for about 15.88% (from 3,628 into 4,204 cm 2 ).
Leaf Area Index
Significant interaction occurred between the application of nitrogen and potassium on leaf area index at 30 and 90 DAT ( Table 2) . Leaf area index increased during the early growth phase and reached the peak at 60 DAT, and then reduced at 90 DAT. It can be explained through an approach as stated by Gardner et al. [5] that the increasing rate of leaf area has run slowly due to leaf shading below it, which affected photosynthesis on the related leaves. On the contrary, the increasing rate of leaf area above it has run faster due the absorbed light for photosynthesis was more spread evenly, so that it affected on wider area that covered the ground.
Total Chlorophyll Content in Leaf
Significant interaction occurred between the application of nitrogen and potassium on total chlorophyll content in leaf at 60 DAT (Table 3) . Total chlorophyll content in leaf of each treatment of nitrogen and potassium application has increased till 90 DAT, even though the significant difference could be seen statistically at 60 DAT. During the observation, potassium played more dominant role in increasing total chlorophyll in leaf than nitrogen. Of course, it related to the role of potassium in physiological process of the plant, such as photosynthetic rate, transpiration rate, and stomatal conductivity [6] . As stated by Lei Ma and Yan Shi [7] that the chlorophyll content in stevia's leaf has increased along with the increasing dosage of potassium in comparison with without potassium application.
On the other side, the content level of chlorophyll during the application of nitrogen was highly related to N adsorption level of the plant. Even though N adsorption by the leaf was high along with the increasing dosage of nitrogen (Table 7) , however, it is assumed that higher N adsorption by the plant was not only used to form chlorophyll, but a part of them was also allocated to other meristem, which was not identified in the observation. Notes: DAT = Days After Transplanting, dw = dry weight, ns = non significant, * = significant difference in the level 5%, CV = Coefficient of Variance, LSD = Least Significant Difference
Stomatal Density
At 90 DAT, observation on stomatal density (mm -2 ) was only affected by nitrogen application (Table  4) . For the average value of potassium treatment, the increasing dosage of nitrogen from 100 into 150 kg N ha -1 has not increased the stomatal density per mm 2 , but decreased for about 13.71% (from 42.31 into 36.51 mm -2 ). As well as dosage of nitrogen 200 kg N ha -1 , has decreased the stomatal density for about 27.96% (from 42.31 into 30.48 mm -2 ). It occurred due to in higher nitrogen application, the cells grow bigger and faster, so that the stomata size became bigger. On the same view range, 0.3545 mm 2 , by 400x enlargement using microscope, it brought about higher stomatal density using lower dosage of nitrogen than the higher dosage. This phenomenon has also occurred during the research on nitrogen application to Jatropha curcas L., in which the application of 50 kg N ha -1 would result higher stomatal density in comparison with the application of 200 kg N ha -1 [6] . Notes: DAT = Days After Transplanting, ns = non significant, * = significant difference in the level 5%, CV = Coefficient of Variance, LSD = Least Significant Difference
Yield Component
The yield component of stevia during the period I comprised of fresh weight and dry weight, which included leaf, stem, root, and total plant. Interaction between nitrogen and potassium application has significantly increased fresh and dry weight of leaf, stem, and total plant; meanwhile, fresh and dry weight of roots would increase significantly along with each application of nitrogen and potassium (Table 5 ). Fresh weight of the plant reflected gross yield of photosynthesis due to it still contain water, while dry weight of the plant reflected effectiveness of the plant in absorbing the available resources both within and above the ground.
Availability resources including nutrients have highly affected the formation of biomass, particularly nitrogen. Nitrogen is one of macronutrients, which is highly influential for the plant growth, particularly in formation phase or the vegetative growth, such as root, stem, and leaf. Nitrogen is an essential nutrient to produce dry material of the plant, which regulates photosynthesis and production of the plant (Wu FeiBo et al., 1998 in [8] ). On the other side, the role of potassium should not be neglected in the plant growth. When the plant has potassium deficiency, it would not only cause decreasing growth variable, but also change the translocation of photosynthetic product (biomass) among the plant tissues [9] . Fig. 1 (Table 7) , therefore it would be in harmony. The increasing dosages of nitrogen and potassium are strightly proportional to the additional N accumulation in leaf. This is in accordance with the use of nitrogen as the trigger in vegetative growth as well as the role of nitrogen as macronutrient. Cakmak [10] described that the nitrogen adsorption and its role in plant were also highly supported by potassium, in which the balance between nitrogen and potassium is required. Little potassium content could prevent optimal adsorption of nitrogen and phosphorus application. Fig. 1 : Effect of nitrogen application on biomass
Yield
Both fresh and dry weights of leaves per hectare during the period of harvest I, II, and total have shown significant interaction between the applications of nitrogen and potassium (Table 6 ). The yield of the harvested fresh and dry leaves of stevia that resulted from combination of nitrogen and potassium treatments during the period of harvest II has shown the increasing yield in comparison with the harvest I. Such increasing occurred due to at the first period of harvest, the plants have newly grown and tried to utililize the environmental condition. At the second period of harvest, the plants have kept growing from the ratoon of the previous harvest. Moreover, it had along with different climatic condition between the period of harvest I and II. For condition during the period of harvest II, light intensity was higher (122.9 watt m -2 ) in comparison with the harvest I (91.6 watt m -2 ) (data was not presented), so that the plant would absorb much energy from the sun for photosynthetic process and produce more assimilates. The increasing yield of fresh-harvested leaf (kg ha -1 ) on total harvest as a result of interaction between nitrogen and potassium applications has diverse patterns as presented in Fig. 2 . has not significantly increased fresh weight of total harvest of stevia's leaf, but when dosage of potassium was increased 225 kg K 2 O ha -1 , it has significantly increased fresh weight of total harvest of stevia's leaf for about 76.79% (from 1,650 into 2,917 kg ha -1 ). However, if it is connected with data in Table 6 , the application dosage combination of 200 kg N ha -1 and 225 kg K 2 O ha -1 is preferred in stevia. The role of potassium in optimizing nitrogen adsorption by the plant is very high in increasing the yield. This phenomenon has also occurred during the research on application of nitrogen and potassium on barley plant in hydroponic system. At dosage of 50-100 ppm nitrogen, the increasing dosage of potassium from 10 ppm into 50 and 200 ppm has significantly increased the seed yield per plant [11] .
Yield Quality (Stevioside Content)
Stevioside is one of sweetener compounds, which contain in stevia's leaf. Quality of the stevia's leaf is assessed from the content level of steviol glycoside, in which one of them contains stevioside. Stevioside would decrease if any essential nutrient deficiency occurred (Utumi et al., 1999 in [4] ). For the average values of potassium, mean level of stevioside in stevia's leaf has increased along with the increasing nitrogen application. The mathematic correlation for the effect of increasing nitrogen dosage on mean level of stevioside is formulated in linear equation of Y = 0.000408 X + 0.439 by R 2 = 0.90* (Fig. 3 ). The regression analysis of variance has shown conformity of the simple linear regression model. Based on t-test 5%, the regression coefficient value means that each increasing of one kg nitrogen would increase stevioside level for about 0.000408 to the dosage limit of 250 kg N ha [12] ). Moreover, Yadav et al. [13] stated that the precursor compounds, which are synthesized in chloroplast, play their roles in synthesizing glycoside, therefore more glycoside accumulate in the mature leaf than the young, and it creates sweeter taste. It is due to in mature leaf, most of the chlorophyll in chloroplast plays their roles in glycoside synthesis. Based on the description above, nitrogen as compositor element of protein, enzyme, coenzyme, nucleic acid, phytochrome, and chlorophyll plays important role in biochemical process of the plant as required by stevia in order to increase stevioside.
Adsorption of N, P, K in Leaf
Nutrient adsorption is directly related to nutrient content in the plant as well as the biomass yield. Nutrient supplies that conformed to the plant's needs during growth and development phase would produce high biomass (Fig. 1) . High nutrient content in plant is related to nutrient availability that can be absorbed by plant in rooting zone [4] .
Mean results of N, P and K adsorption have increased along with the increasing dosages of nitrogen and potassium (Table 7) . At the average values of potassium treatment, the increasing dosage of nitrogen from 100 kg N ha -1 into 250 kg N ha -1 has increased N adsorption for about 116.36% (from 385 into 833 kg ha -1 ), P adsorption 123.53% (from 17 into 38 kg ha -1 ), and K adsorption 155.20% (from 221 into 564 kg ha -1 ). Regarding of the adsorption value of the absorbed element, N and K are highly and mostly absorbed by the plant, while P is relatively less absorbed by the plant.
Research by Aladakatti [4] has also shown the same results. On the average value of potassium treatment, the increasing dosage of nitrogen from 200 kg N ha -1 into 400 kg N ha -1 has increased N adsorption for about 32.55% (from 184 into 243.9 kg ha -1 ), P adsorption for about 26.60% (from 20.83 into 26.37 kg ha -1 ) and K adsorption for about 32.70% (from 243.8 into 323.5 kg ha -1 ). According to Well and Meredith (1984, in [14] ) that high concentration of nitrogen in leaf tissues is caused by continuous supply of K + through the available K + in the soil and the plant as a set of units, which could increase dry weight of the plant. Moreover, as stated by Mengel et al. (1976, in [14] ), high adsorption of nitrogen and potassium by the plant due to high potassium application. 
Chemical Properties of Soil after Harvest II
By the end of experiment, some chemical properties of the soil have changed in comparison with the previous condition before planting. The remained nutrient, N, in the soil has reduced for about 28.13% (from 0.32 into 0.23%) and K for about 72.30% (from 1.48 into 0.41 me), however, the increasing remained-nutrient has occurred on P 2 O 5 for about 59.70% (from 26.3 into 42 ppm). In general, it is assumed that such changes are related to status of the previous nutrient and its adsorption by the plant. For N and K element, the adsorption of N and K by the leaf is very high, so that it could reduce the remained N and K in the soil, while for P element, it is assumed that the organic material, such as chicken manure that contains high P 2 O 5 (0.82%), which is applied before planting, has been able to provide much nutrients, P 2 O 5 , in the soil and on the other side, P adsorption by the leaf has relatively less.
IV. Conclusion
1. Significant interaction between the application of nitrogen and potassium has occurred in parameter of growth, such as number of leaf, leaf area, leaf area index, and chlorophyll level. Separate application of nitrogen and potassium has significantly affected on the plant height, meanwhile the stomatal density is only affected by nitrogen application. 2. Significant interaction between the application of nitrogen and potassium occurred on biomass and the harvest yield of leaf during the period of harvest I, II, and total. At the period of total harvest, the application of 200 kg N ha -1 and 225 kg K 2 O ha -1 has resulted fresh leaf and dry leaf for about 2,780 kg ha -1 and 636 kg ha -1 , respectively. 3. The increasing application of nitrogen from 100 into 250 kg N ha -1 has significantly increased stevioside level in stevia's leaf linearly by the equation of Y = 0.000408 X + 0.439. 4. The increasing application of nitrogen and potassium could increase the nutrients adsorption by the plant, such as N, P and K.
